Key indicators: single-crystal X-ray study; T = 98 K; mean (C-C) = 0.003 Å; R factor = 0.062; wR factor = 0.148; data-to-parameter ratio = 15.4.
The asymmetric unit of the title co-crystal, 2C 14 H 13 N 2 + Á-C 10 H 4 O 8 2À Á2C 14 H 12 N 2 ÁC 10 H 6 O 8 , comprises a 2,9-dimethyl-1,10-phenanthrolin-1-ium cation (Me 2 PhenH + ) and a 2,9-dimethyl-1,10-phenanthroline molecule (Me 2 Phen), each in a general position, and half each of a 2,5-dicarboxybenzene-1,4-dicarboxylate dianion (LH 2
2À
) and a benzene-1,2,4,5-tetracarboxylic acid molecule (LH 4 ), each being disposed about a centre of inversion. Small twists are evident in the dianion [the C-C-C-O torsion angles are 168.41 (18) and 16.2 (3) ], whereas a major twist is found for one carboxylic acid group in the neutral molecule [C-C-C-O = 66.3 (2) and 18.2 (3) ]. The most prominent feature of the crystal packing is the formation of linear supramolecular chains along [001] mediated by charge-assisted O-HÁ Á ÁO À hydrogen bonding between alternating LH 4 and LH 2 2À . These are connected to the Me 2 PhenH + and Me 2 Phen species by N-HÁ Á ÁO and O-HÁ Á ÁN hydrogen bonds, respectively. A three-dimensional architecture is formed by C-HÁ Á ÁO and -interactions [inter-centroid distance = 3.5337 (17) Å ].
Related literature
For salt formation with benzene-1,2,4,5-tetracarboxylic acid, see: Arman & Tiekink (2013) . For a co-crystal involving 2,9-dimethyl-1,10-phenanthroline, see: Arman et al. (2010) . For the structure of a 2,9-dimethyl-1,10-phenanthrolin-1-ium carboxylate salt, see: Derikvand & Olmstead (2011) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: CrystalClear (Molecular Structure Corporation & Rigaku, 2005 ); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPII (Johnson, 1976) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010).
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Comment
In continuation of on-going structural studies of salts/co-crystals formed between carboxylic acids and various pyridyl derivatives (Arman et al., 2010; Arman & Tiekink, 2013) , the title salt co-crystal, (I), was isolated from the 2:3 cocrystallization of benzene-1,2,4,5-tetracarboxylic acid (LH 4 ) and 2,9-dimethyl-1,10-phenanthroline (Me 2 Phen).
The asymmetric unit of (I) comprises a centrosymmetric, doubly deprotonated LH 2 2-dianion, a centrosymmetric neutral 
Experimental
Crystals of (I) were obtained by the co-crystallization of benzene-1,2,4,5-tetracarboxylic acid (Sigma-Aldrich), 0. 
Figure 1
Molecular structures of the components of (I), showing atom-labelling scheme and displacement ellipsoids at the 50% ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (9) 0.0180 (7) 0.0241 (9) 0.0206 (9) 0.0223 (9) −0.0021 (7) −0.0049 (7) −0.0026 (7) sup-8 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

